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Introduction

Polyolefins, saturated hydrocarbon polymers such as polyethylene (PE)
and polypropylene, are, by production volume, the most widely used of all
synthetic polymers. Their molecular mass and molecular mass distribution
(MMD) are critical in determining performance properties. There is no
technique currently available to perform mass spectrometry on saturated
hydrocarbon polymers above molecular mass of about 1000 u that leaves
intact polymers. Polyolefins have not been amenable to Matrix-assisted laser
desorption/ionization (MALDI) time-of-flight (TOF) mass spectrometry (MS)
characterization of MMD due to the ineffectiveness of conventional methods
of cationization. The lack of polar groups, unsaturation, and aromaticity
excludes cationization methods that are used for other common synthetic
polymers. A new method is introduced in which an organic cation is
covalently bonded to the polymer to produce the necessary ionization for
successful MALDI. A strong MALDI signal results from polymers that give
no response by other methods.

Experimental

The mass spectrometry was carried out on a Bruker Reflex Il MALDI-
TOF instrument using the standard 337 nm nitrogen laser. Dithranol and all-
trans retinoic acid were used as matrices. Polyethylenes, LEA-51, NIST
standard reference materials SRM 2885, SRM 1482 and SRM 1483 were
covalently attached to an organic cation. Two synthetic steps are involved in
the covalent cationization: bromination of the polymer at residual vinyl
bonds, followed by conversion of the brominated site to a phosphonium salt
that is easily ionized (dissociated) during the MALDI process. Estimated
standard uncertainty of the peak position from calibration and repeatability
studies is 0.2 u, and the estimated standard uncertainty in overall signal
intensity from repeatability studies is 15%.

The terminal vinyl contents of polyethylene were analyzed by Fourier
transform infrared spectroscopy. The infrared samples were films, =
0.015 cm thick, EJrepared by hot pressing at (130 + 5)°C. Spectra were
recorded at 2 cm™ resolution on a Nicolet Magna System 550 FTIR equipped
with a DTGS detector. 100 scans were recorded for each sample. The
standard uncertainty associated with IR measurements is 2 %.

High-resolution, 270-MHz proton NMR spectra were taken on a 6.35 T
JEOL GX270 spectrometer manufactured by JEOL, Ltd. (Akishima, Japan).
Samples were sealed in5 mm tubes under a nitrogen atmosphere whose
pressure was slightly below ambient. Deuterated 1,1,2,2-tetrachloroethane
(TCE) was used as a solvent and the polymer concentrations varied between
2.5 % and 3.0 % by mass fraction. All spectra were run at 120 °C, 15 Hz
sample spinning, 45° tip angle for the observation pulse, and a 20 s recycle
delay. The standard uncertainty for molecular mass calculated using *H NMR
is 12.5 %.

Results and Discussion

Polyolefins with saturated hydrocarbon chains such as polyethylene and
polypropylene cannot be characterized using MALDI via the traditional metal
cationization method. A method whereby an ammonium or a phosphonium
salt is covalently attached to one of the chain ends on polyethylene has
produced successful MALDI spectra.® Our current study uses the
fractionation products of a commercial polyethylene. Since the chemical
modification uses the population of molecules with terminal double bonds to
represent the overall population, it is critical to verify that the molecular mass
distribution for the molecules with double bonds is an accurate representation
of the overall molecular mass distribution in each of the fractionated
materials. This was verified by determining the concentration of double
bonds as a function of number average molecular mass, M.  The vinyl to
methylene ratio was measured by FTIR as a function of molecular mass
(Figure 1). A linear correlation indicates that the ratio of vinyl to total end
groups is uniform throughout this molecular range. Solution *H NMR
analyses also support the notion that the fraction of molecules with one vinyl
end is quite constant and has a value of 0.39 (+ 0.05).

Certain commercial materials and equipment are identified in this paper in
order to specify adequately the experimental procedure. In no case does
such identification imply recommendation by the National Institute of
Standards and Technology nor does it imply that the material or equipment
identified is necessarily the best available for this purpose.
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Figure 1. FTIR intensity of vinyl band normalized to a methylene
combination band of SRMs vs. reciprocal molecular mass of PE SRMs.

The bromination reaction on terminal polyethylene vinyl groups
described herein produced a mixture of three products derived from different
reaction mechanisms (Figure 2). HBr was generated in situ under the
described reaction conditions and therefore both Br, and HBr were available
for reaction. Direct addition of Brz across the terminal polyethylene double
bond leads to the 1,2-dibromo product. Addition of hydrogen halides such as
H-Br to vinyl-terminated olefins in the absence of peroxide takes place by an
electrophilic mechanism according to Markovnikov’s rule and the product is
2-bromo. In the presence of peroxide, addition of H-Br occurs via a free-
radical mechanism, and the orientation is anti-Markovnikov, i.e., 1-bromo.
For our reaction, the ratios of reaction products thus depend on the precise
reaction conditions. For example, adding bromine to the reaction mixture at
high temperatures after the polymer has been dissolved favors the production
of the 1,2-bromo product while adding bromine at room temperature before
polymer dissolution promotes the formation of H-Br which leads to mostly
mono-bromo additions. In the latter scenario, adding a free radical initiator,
such as a peroxide, into the initial reaction mixture increases the 1-bromo
over the 2-bromo product. In the second step the triphenylphosphine (TPP)
preferentially reacts with the 1-bromo product. An excess of TPP was added
since this reaction competes with the oxidation of TPP.
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Figure 2. Bromination of polyethylene terminal double bond followed by
reaction of triphenylphosphine with the 1-bromo product.

Figure 3 shows the MALDI-TOF MS spectra for LEA-51, SRM 2885
and SRM 1482 respectively. For all polyethylene spectra a main series of
peaks corresponds to (within £+ 2 g/mol or u) a proton at one terminus and a
TPP group at the other. The M, and mass average molecular mass (My)
calculated from MALDI were compared with those measured via osmometry,
light scattering and *H NMR (Table 1). The molecular mass of SRM 1482
determined by 'H NMR was slightly higher than that measured by
osmometry. However, both M, and My calculated from MALDI were
consistently lower, i.e. 60 % to 75 % of those determined via osmometry, *H
NMR, and light scattering.
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Figure 3. MALDI-TOF MS spectra of polyethylene narrow mass fraction: a)
LEA-51, b) SRM 2885 and c) SRM 1482. The data are shown without
smoothing or background subtraction.

Strong signals were observed for LEA-51 and SRM 2885 and the
signals remained high for SRM 1482. However SRM 1483, a higher
molecular mass polyethylene with certified M, of 28900 g/mol and M,, of
32100 g/mol, did not produce good MALDI signals. SRM 2885 and SRM
1483 had comparable numbers of TPP-terminated chains per gram; yet, SRM
2885 generated strong MALDI signals whereas SRM 1483 did not. This
suggests that incomplete chemical modification is not the primary reason for
little or no MALDI signal for higher molecular mass polyolefins.

Table 1. Molecular Mass (g/mol) of Polyethylene Fractions Determined
by Traditional Methods and MALDI-TOF MS

Ml My M, M. [ M’

LEA-51 - - 4060 + 200 | 2,51 | 2,61
0 0

SRM - 6280 £560 | 5720300 | 4,28 | 4,60
2885 0 0

SRM 11400 + 13600 = 13400+ | 8,43 | 9,08
1482a 300 1500 800 0 0
SRM 28900 + 32100 + 32000 + - -

1483a 430 530 4000

L provided by certificate of NIST Standard Reference Materials
2 calculated using *H NMR analysis
3 calculated using MALDI MS

The probability of laser-induced volatilization of intact polymer
molecules diminishes with increasing molecular mass. Furthermore higher
laser power is necessary for increasing molecular mass for all polymers.
Although successful MALDI MS signals are obtained on other high mass
polymers, polyethylene may be more susceptible to fragmentation. Our
observed MALDI mass spectrum of SRM 1483, with a certified M, of 28900
g/mol (not shown), which consisted of low intensity peaks separated by 14
g/mol with a high mass cutoff of 8000 g/mol (even at low laser power), which
Is consistent with fragmentation. The fragment mass values confirm the
presence of chemical modification in SRM 1483. However, we should not
conclude from these observations that MALDI MS of polyethylene is limited
to masses lower than 15000 g/mol. It is known that the choice of matrix
material and how the sample is prepared for MALDI MS analysis affect signal
intensity and the measured mass dlstrlbutlon Sample preparation is critical in
obtaining strong MALDI signals.> For linear polyethylene an added
complication may arise from sample morphology that is increasingly
dominated by crystallization as the molecular mass increases. Longer chains
could participate in multiple crystallites and therefore might not be “lifted”
into the gas phase by the laser and the subsequent collisions with excited
matrix molecules. Modifications to laser power may be necessary not only
because of the higher analyte mass, but to extract individual molecules from
the crystalline morphology On the other hand the work of Ji et al. on
polyisobutylenes,® a non-crystalline polyolefin, demonstrated a very similar
mass cut off near 14000 g/mol. Further research is needed to optimize sample
preparation procedures necessary for polyolefin measurements.

Conclusions

We have optimized a chemical modification procedure for polyethylene
of a sort containing residual vinyl groups that produces spectra by MALDI
mass spectrometry in the range below 15000 g/mol. The samples studied had
a polydispersity in the range 1.1 to 1.2. The method yields a substantial
improvement in mass range and a simultaneous decrease in fragmentation
compared to previously reported mass spectra of polyethylene. Moments of
the mass distribution, M, and My, determined from our MALDI MS data on
polyethylene were lower (60% to 75%) than values derived by the
conventional methods of osmometry, *H NMR and light scattering.

Acknowledgements. The authors would like to thank W.R. Blair for
expert technical assistance.

References

(1) Bauer, B.J.; Wallace, W. E;
Polymer 2001, 42, 09949.

(2) Bauer, B.J.; Byrd, H. C. M.; Guttman, C. M. to be sumbitted to Rapid
Communications in Mass Spectroscopy.

(3) Ji, H.; Sato, N.; Nakamura, Y.; Wan, Y.; Howell, A.; Thomas, Q. A.;
Storey, R. F.; Nonidez, W. R.; Mays, J. W. Macromolecules 2002, 35,
1196.

Fanconi, B. M.; Guttman C. M.

Polymer Preprints 2002, 43(2),1332



	bookmark.pdf
	Main Menu
	================
	Table of Contents
	================
	Preprint Title Search
	Author Search
	Symposium Search
	================
	Full text search
	================
	Next Page
	Previous Page
	================
	Print
	================
	Exit
	============================================
	Advances in Controlled Radical Polymerization
	      Atom Transfer Radical Polymerization Mechanisms I
	Contribution Of Homolytic Bond Strength Computations In Control
	Controlled Radical Polymerisation Catalysed By Ruthenium Comple
	Copper(I) Mediated Living Radical Polymerization Of Methacrylat
	Determining Radical-Radical Termination Rate Coefficients From 
	The Effect Of Initiation On Atom Transfer Radical Copolymerizat
	Radical Observation And Diffusion-Controlled Deactivation In At
	Towards Mechanistic Understanding Of Transition Metal Catalyzed
	Transition Metal-Catalyzed Living Radical Polymerization: Lates

	      Atom Transfer Radical Polymerization Mechanisms II
	Asymmetric Controlled/Living Radical Polymerization: Enantiomer
	Controlled Radical Polymerization Of Bicyclobutanes And Cyclobu
	New Catalyst System Of Atom Transfer Radical Polymerization
	New Protected Monomers For ATRP Synthesis Of Acrylic Acid And M
	Polymers And Block Copolymers Of Fluorostyrenes By ATRP
	Screening And Application Of ATRP Catalysts Utilizing An Automa
	Synthesis, Characterization And Application Of Polymeric Photoi
	Synthesis, Characterization And Use Of ATRP Bifunctional Initia

	      Atom Transfer Radical Polymerization. New Materials I
	Controlled Synthesis Of Amphiphilic Poly(Methacrylate)-G-[Poly(
	Endfunctional Polymers By Quasiliving Free Radical Polymerizati
	Enzymatic Ring Opening Polymerization (ROP) And Atom Transfer R
	Novel Block Ionomers
	Novel Nanostructured sp2 Carbon Materials Through Self-Assembly
	Synthesis Of Asymmetric Stars And Miktoarm Star Polymers By Ato
	Well-Defined (Co)Polymers By Atom Transfer Radical Polymerizati
	Well-Defined Bio-Related Polymer Structures, Prepared By ATRP

	      Atom Transfer Radical Polymerization. New Materials II
	Atom Transfer Radical Polymerization From Cellulose Fibers
	ATRP Grafting On ADMET Polyolefin Backbones
	Copper-Mediated Controlled Copolymerization Of Methyl Acrylate 
	Mechanism Of Capsule Formation By Suspension Atom Transfer Radi
	Novel Polymeric Surfactants Synthesized By Atom Transfer Radica
	Synthesis Of Aba Triblock Copolymers Using Poly(Oxyethylene) Ma
	Synthesis Of Baroplastic Elastomer By ATRP
	Well-Defined Amphiphilic Diblock Copolymers Of Polystyrene And 

	      ATRP. Materials and Surfaces
	Grafting Of Very Dense, Controlled, High Molecular Weight Hydro
	Modification Of Nanoparticle Surfaces Using Atom Transfer Radic
	Simulation Of Polymerization Processes Initiated From Surfaces,
	A Strategy To Prepare A Well-Defined Anemone-Shaped Polymer Bru
	Surface Control Using Polymer Brushes Produced By Controlled Ra
	Surface-Grafted Polyacrylamide Via Atom Transfer Radical Polyme
	Synthesis And Nanomorphology Of Multiblock Polymer Brushes
	Synthesis Of Polymeric Brushes Tethered To Silica Surfaces By C

	      Nitroxide Mediated Polymerization. New Nitroxides and Mec
	Boroxyl-Based Living Free Radical Initiators
	Butyl Acrylate Polymerization Mediated By A Proxyl Nitroxide
	Controlled Metal-Free Radical Polymerization Of Alkyl Methacryl
	Determination Of Alkoxyamine Concentration In Nitroxyl-Mediated
	In-Situ Formation Of Nitroxyl Radicals From Nano2: A Way To Ind
	Low Molecular Weight Alkoxyamines: Models To Predict The Fate O
	New Concepts For Controlled Radical Polymerization: The DPE-Sys
	Novel High Performance Nitroxides For Controlled Low Temperatur
	Organotellurium Compounds As Novel Initiators For Controlled/Li
	Stable Free Radical Polymerization Process - Initiation Mechani

	      Nitroxide Mediated Polymerization. Process and Materials
	A Facile Approach To Architecturally Defined Nanoparticles Via 
	Gradient Copolymers Produced Via Nitroxide-Mediated Controlled 
	Nitroxide-Mediated Polymerization For The Production Of Low-Mol
	Role Of Nitroxide In The Elaboration Of New Organic Materials
	Scalable Nitroxide Mediated Living Radical Mini-Emulsion Polyme
	Synthesis Of Rod-Coil Diblock Copolymers Via Nitroxide Fuctiona
	Use Of A Difunctional Alkoxyamine Initiator In The Miniemulsion
	Utility/Limitations Of Nitroxide Mediated Polymerization For Lo

	      RAFT. Mechanisms, Materials and Processes
	Functional Polymers From Novel Carboxyl-Terminated Trithiocarbo
	Kinetic And MALDI-ToF MS Investigation Of The RAFT Polymerizati
	Kinetics And Mechanism Of RAFT Polymerization
	Macromolecular Design Via The Interchange Of Xanthates (The Mad
	New Molecular Architectures And Microgel Stars From RAFT Polyme
	RAFT In Emulsion Polymerization: What Makes It Different
	RAFT Polymerization In Homogeneous Aqueous Solution
	RAFT-Mediated Polymerization Using Dithioesters Generated From 
	Vinylidene Chloride Copolymerization With Methyl Acrylate By Re

	      Other CRPs and Conventional Radical Polymerization
	3D-Microfluidic Devices Using Liquid Polymer Precursors
	Electron Paramagnetic Resonance Study Of Conventional Radical P
	Electron Spin Resonance Investigations Of Propagation And Termi
	Homopolymerization Of Macromonomers Via Various Polymerization 
	Investigations Into The Termination Kinetics Of Homo- And Copol
	Lewis Acid-Catalyzed Tacticity Control In Radical Polymerizatio
	Radical Polymerization Of Spiro Orthocarbonates Bearing Exometh
	RAFT Techniques In Emulsion Polymerization: Rate Of Polymerizat

	      Poster Session 
	5Å Rule For The Topochemical Polymerization Of 1,3-Diene Monome
	600 Mhz 1H NMR Study Of Chain-End Functionality In Atom Transfe
	Amphiphilic Styrene-Acrylic Acid Copolymers From Free Radical R
	Application Of Immobilized/Soluble Hybrid Catalysts In Atom Tra
	Aqueous ATRP Grafting Of Acrylamides From Latex Surfaces: Molec
	Atom Transfer Radical Copolymerization (ATRCP) Of A Monomer Bea
	Atom Transfer Radical Polymerization Of 2-Hydroxyethyl Methacry
	Atom Transfer Radical Polymerization Of Ionic Monomers In Aqueo
	ATRP Of Styrene In Toluene-Water Mixtures
	Block Copolymers With pH-Responsive Poly(Sodium 4-Vinylbenzoate
	Branching And Scission Reactions In High Temperature Acrylate P
	Brush Polymers With Methacrylate Side Chains Synthesized Via AT
	Bulk Atom Transfer Radical Polymerization Of Glycidyl Methacryl
	Characteristics Of SG1-Based Alkoxyamines Used In NMP
	Comb-Shaped Polymers Via Chain-Growth Controlled Radical Polyme
	Comparative Study Of A Series Of Nitroxides And Alkoxyamines In
	Controlled Free Radical Emulsion Polymerization Of Poly(Styrene
	Controlled Radical Copolymerization Of Maleic Anhydride And Sub
	Controlled Radical Polymerization Of Vinyl Acetate And Synthesi
	Controlled Synthesis Of Self-Cross-Linkable Polymers For Nano A
	Controlled/Living Free-Radical Polymerization Of Sterically Hin
	Coupling Of (omega)-Alkoxyamine Polymers With The Aid Of (alpha
	Cuprous N, N-Diethyldithiocarbamate Catalyzed Reverse Atom Tran
	Decomposition Rate Of A Surface Bound Peroxyester
	Dendrimer-Like Polymers And Copolymers By Atom Transfer Radical
	Densely Grafted Molecular Brushes With High Molecular Weight Ba
	Determination Of Activation Rate Parameters Of Model Systems In
	Determination Of The Equilibrium Constant For Bromide Dissociat
	Development Of Functionalized Organomodified Polysiloxanes And 
	Effect Of Chain Transfer To Polymer In Nitroxide-Mediated Contr
	Effect Of Initiator Anchoring Group On Polymer Brush Formation
	Estimation Of Deactivation Rate Constants In ATRP By Measuremen
	Extended X-Ray Absorption Fine Structure Study Of Cu(I) And Cu(
	Functionalized AFM Tip By Living Polystyrene Brushes
	High Molecular Weight Polymers Produced By Nitroxide-Mediated C
	Identical Reactivities Of Radicals In Metal Catalyzed Atom Tran
	An Immobilized/Soluble Hybrid Catalyst Systems For Atom Transfe
	Incorporation Of PEO Macromonomers Into Molecular Brushes Via A
	Influence Of Nitroxyl Radical Structure On Controlled Radical H
	Iron And Copper Mediated ATRP Of Methyl Methacrylate In The Pre
	Iron Complexes Bearing Diimine Ligands For Atom Transfer Radica
	Isotactic-Specific Radical Polymerization Of Methacrylamides Us
	Kinetic Studies Of Free Radical Polymerization Of Styrene With 
	Kinetic Studies Of Styrene ATRP: A Novel Method Of Determining 
	Kinetic Study On The Rate Retardation In Radical Polymerization
	The Living/Controlled Radical Polymerization Of Methyl Methacry
	Nanostructured Materials By Nitroxide Mediated Radical Polymeri
	New Dithioesters For The RAFT Polymerization Of Acrylamido Mono
	New Nitroxide For Living/Controlled Radical Polymerization Of S
	New RAFT Agent For Living Radical Polymerization
	N-Halo Compounds Nitrogen Centered Radicals, Their Chemistry An
	Nitrogen-Based Tetradentate Ligands In ATRP: Structure-Activity
	A Novel Dinitroxide Mediating Agent For Stable Free Radical Pol
	Novel Low Temperature Initiation Systems For Radical Polymeriza
	A Novel Route To Blend Compatibilization: Reactive Processing O
	On The Mechanism Of Metal-Catalyzed Living Radical Polymerizati
	Polyelectrolyte-Grafted Silica Particles Prepared By Surface-In
	Polymer Brushes By ATRP Initiated From Macroiniator Synthesized
	Polystyrene With Designed Molecular Weight Distribution By ATRP
	Preparation Of Macromonomer At High Temperature By Copolymeriza
	Preparation Of Polymers With Disulfide And Thiol Groups By Atom
	Radical Polymerisation Of Methyl Methacrylate Catalysed By Pall
	Random And Block Copolymers By Atom Transfer Radical Polymeriza
	Reversible Addition-Fragmentation Chain Transfer Polymerization
	Simultaneous Reverse And Normal Initiation Processes In ATRP: S
	Storing Free Radicals Using The Reversible Addition Fragmentati
	Syntheses Of Fluorinated Copolymers Using Atom Transfer Radical
	Synthesis And Characterization Of Biocompatible Poly(Lactide-b-
	Synthesis And Characterization Of Semifluorinated Polymer Brush
	Synthesis And Characterization Of Star Shape Copolymers Contain
	Synthesis Of Aluminum Oxide/Polymer Composites By Atom Transfer
	Synthesis Of Amphiphilic Polymers By Copper Mediated Living Rad
	Synthesis Of Block Copolymers Of Acrylonitrile And N-Butyl Acry
	Synthesis Of Block Copolymers With San Segments By Atom Transfe
	Synthesis Of Block, Statistical, And Gradient Copolymers Contai
	Synthesis Of Double Hydrophilic Block Copolymers With Star-Like
	Synthesis Of End-Functionalized Polymer With Cyclodextrin Based
	Synthesis Of Fluorinated Block Copolymers By Nitroxide-Mediated
	Synthesis Of Functionalized Polymers By ATRP And Their Use For 
	Synthesis Of Graft Terpolymers Poly(Alkyl Methacrylate)-g-Poly(
	Synthesis Of Orthogonally Protected Narrowly Distributed Block 
	Synthesis Of Polymer-Silicate Nanocomposites By Atom Transfer R
	Synthesis Of PS-b-PC-b-PS And PC-g-PS From Polycarbonate Macroi
	Synthesis Of Well-Defined Alternating Copolymers Of Acrylic Mon
	Synthesis Of Well-Defined Water-Soluble (Co)Polymers For The St
	Synthesis, Characterization And Polymerization Activity In ATRP
	Termini: A Universal Method For The Synthesis Of Hyperbranched 
	Topochemical Polymerization Of 1,3-Diene Monomer Using Hydrogen
	Use Of Jandajel Tm Resin Supported Ligands For Copper Removal I


	Directed Self Assembly: Molecular Engineering of Polymers
	      Molecular Design for Self-Assembly
	4-Mercaptostyrene Polymers And Block Copolymers Through Trimeth
	Functional Materials By Self-Assembly Of Thiophene Containing B
	A New Family Of Supramolecular Polymer Metal Complexes Utilizin
	Self-Assembled Poly(Phenylene) Containing Macromolecules Via Th
	Self-Assembling Dendrons As Biological Mimics To Investigate Th
	Synthesis And Characterization Of Novel Multiple-Hydrogen Bonde
	Synthesis Of Nanostructured Organic/Inorganic Hybrid Materials 
	Tuning Supramolecular Ring-Opening Polymerization By Conformati

	      Polymers Under External Stimuli
	Azobenzene-Containing Polyelectrolytes For Light-Control Of Sel
	Directed Self-Assembly Of Oligomeric Thiophene Bolaform Amphiph
	Directing Self-Assembly Of Polymers With Electric Fields
	Electroactive Nanometer Wires
	Functional Materials Based On Aligned Assemblies Of Comb-Shaped
	Macroscopic Alignment Of Concentrated Block Copolymer Solutions
	Photo-Induced Micelles And Nanocrystals Formation In Pyridine D
	Self Assembly Of Luminescent Rhenium Containing Diblock Copolym

	      Directing Self-assembly in and from Solution
	Engineered Nano Objects From Reactive And Liquid Crystalline Ro
	Influence Of Ionic Strength On Build-Up Of Multilayer Thin Film
	Inkjet Printing Of Self-Assembling Polymers
	Investigation Of The Effect Of Architecture On The Micellizatio
	Metallo-Supramolecular Aqueous Micelles
	Micelle Formation Of Perfluorinated Triblock Copolymers In Wate
	Ordered Structures Formed By ABC Triblock Copolymers In A Selec
	Tuning Self-Assembly In Hybrid Inorganic-Organic Polyhedral Oli

	      Engineering Nanostructures in the Bulk
	Crystallization Behavior Of End Blocks In Abc Triblock Copolyme
	Designing For Supramolecular Assembly In New Architecturally No
	Hierarchically Structured Self-Adaptive Surfaces
	Reactive Block Copolymers As Nanoporous Material Precursors
	Self Assembly Of Polymers From Advanced Solid State NMR And EPR
	Self-Assembly Of Polystyrene-Block-Poly(2-Vinylpyridine)-Block-
	Supramolecular Polymers By Chain Extension Of Polar Telechelics

	      Biological and Hybrid Materials
	Hydrogel Nanoparticles Compatible With Phospholipid Bilayer
	Molecular Engineering Of Protein Assembly On Surfaces
	Ordered Hydrophobic Organosilicates Templated By Block Copolyme
	Self-Assembly Strategies For Organic And Hybrid Nanomaterials
	Structure, Conformation, And Self-Assembly Of Cartilage Polyele
	Systematic Study On The Self-Assembly Of Rod-Coil Diblock Copol
	Toposomes: Peptide Functionalized Polymerized Liposomes

	      Poster Session 
	Adsorption Kinetics Of Multilayer Films Made From Weakly Charge
	The Assembly Properties Of Modified Aliphatic Hyperbranched Pol
	Controlled Assembly Of A Microgel From Multifunctional Molecule
	Copolymers Containing Metal Binding Ligands For Use In Supramol
	Diaminotriazine Terminated Polyetherketones
	Evolution Of Polyelectrolyte/Surfactant Complexes In Dilute Sol
	Fabrication Of Polystyrene Nanofiber And Nanotube Using Mesopor
	Filler Dependent Transition Phenomena In Block Copolymer Based 
	H-Aggregation And Layer-By-Layer Self-Assembly Of A Novel AZO P
	Hierarchical Self-Assembly Of Nanoparticles Using Diblock Copol
	Inorganic-Organic Hyperbranched Polymers Designed For Layer-By-
	Interpolymer Complex With Sulfonated Polyaniline
	Investigation Of Poly(Ether Ether Ketone ) Crystallization At H
	Luminescent, Polymeric Lanthanide Complexes For Block Copolymer
	Mesoporous Aluminosilicate-Templated Fabrication Of Poly(Aryl E
	Molecular Imprinting With Small Molecules: Effects On Polymeriz
	Monodendron Substituted Poly(Ethynylcarbazole)s
	Monodendron-Jacketed Polyphenylacetylenes
	Morphological Self-Assembly And Nanoparticle Formation In Peo-P
	Morphological Studies Of A Semicrystalline Diblock Copolymer
	Multisite Cocatalyst For Zirconocenes Based On Hyperbranched Po
	Nanolayered Biometric Composites Based on Collagen
	Nanopatterned Carbon Films From Pyrolysis Of Thin Films Of Well
	Nanostructured Organic-Inorganic Hybrid Thin Films
	Observation Of Acid-Base Equilibria Shifts In Polyelectrolyte M
	Phase Transition Control With Liquid Crystalline Dopant/Polyani
	Phase Transitions In Solid-State Polyelectrolyte-Surfactant Com
	Phenylene Ethynylene Polymers With Amphiphilic Structures
	Poly(Isoprene-B-Ethylene Oxide)-Aluminosilicate Ternary Morphol
	Polymer-Grafted Lipid-Based Complex Fluids As Scaffolding For T
	Polymer-On-Polymer Stamping On Micro- And Nano-Scales
	Recognition-Induced Formation Of Microspheres
	Self-Assembly Of Dendron Building Blocks With Topochemically Po
	Self-Assembly Of Oriented Polyaniline Nanowires At The Solid/Li
	Shape-Persistent Stimuli Responsive Vesicles From Peptide-Based
	Solution Properties Of Diblock Copolymers PS-b-PBLG: Rod-Coil T
	Solvophobically Driven Self-Assembly Of Chiral Supramolecular D
	Studies Into Nucleobase Pair Controlled Supramolecular Polymers
	Syntheses And Self-Assemblies Of Novel "Double-Brush" Architect
	Synthesis And Characterization Of Amphiphilic Poly(Ethylene Oxi
	Synthesis And Characterization Of Elastomeric Side-Chain Liquid
	Synthesis And Characterization Of Poly(Ethylene Oxide)s Contain
	Synthesis And Characterization Of Poly(Styrene-Block-Methyl Met
	Synthesis And Morphology Of Branched Polyethylene-Like Polyeste
	Synthesis Of Poly(Isobutylene)-b-Poly((epsilon)-Caprolactone) C
	Synthesis, Characterization, And Resin Spinning Of Segmented Po
	Synthesis, Characterization, And Resin Spinning Of Silk-Like Th
	Thermal Characterization Of Poly(Aryl Ether Ketone) Copolymers 
	Thermal Crosslinking Characterization Of Poly(Aryl Ether Ketone
	Towards Dynamic Ionic-Channel Like Supramolecular Membranes
	Triblock Copolymers For Complexation Of Metallic Nanoparticles
	Unique Combinations Of Macromolecular Topology And Functionalit
	A Universal Strategy To Cylindrical Supramolecular Dendrimers S
	Variable Temperature Solid State NMR Studies Of Conformation Ch


	Polymers in Photonics and Displays: Synthesis, Processing, and 
	      LEDs and Polymer Waveguides
	High Performance Phosphorescent Polymer LEDs
	Modification Of Indium-Tin-Oxide-Hole Transport Layer Interface
	Near-Infrared Organic Light Emitting Diodes
	Novel Linear And Dendritic Perfluorocyclobutane (PFCB)-Containi
	Novel Optical Polymers And Planar Lightwave Circuits
	Phase-Matched Noncentrosymmetric Structures Induced By Nonreson
	Synthesis Of Metallodielectric Core-Shell Colloidal Particles

	      Photonic Devices
	Electrochomic Composites And Devices From Layer-By-Layer Polyme
	Electrochromic Devices Fabricated From Ionically Self-Assembled
	Improved Polymer-Fullerene Interface In Photovoltaic Devices By
	Organic Bistable Devices And Their Applications
	Perfluorocyclobutyl Copolymers For Microphotonics: Thermo-Optic
	Two-Photon Induced Modulation Of Optical Properties In Polymers

	      Conjugated Polymers
	Characterization Of Fully-Conjugated Diblock Cooligomers
	Charge Transport In Linear Perylene-3,4-Dicarboximide Polymers:
	Conjugated Polymer Network Ultrathin Films By Electropolymeriza
	Excitation Spectrum For Ultrafast Photogeneration Of Charged So
	Highly Conjugated Porphyrin-Based Chromophore Systems With Unus
	Materials For Nanolayered Polymeric Optical Limiters
	Novel Synthesis Of Electron-Deficient PPV And Its Application F

	      Polymer/Liquid Crystal Systems
	Electro-Optic Properties Of Thiol-Ene Polymer Stabilized Ferroe
	Evolution Of Polymer Nanostructure In Polymer/Ferroelectric Liq
	Liquid Crystal / Polymer Composites: From Polymer-Dispersed Liq
	Liquid Crystal Properties Of A Helical Polymer That Switches He
	Polymer Dispersed Liquid Crystals For Fast Electrically Control
	Polymer Enhanced Liquid Crystal Devices With A Bend Nematic Str
	Spatially Resonated Excitation Of A Dichroic Photoinitiator To 

	      Holographic Processing
	Building Micromachines Out Of Liquids: Tuning Light By A Liquid
	Creating Periodic 3D Structures By Multiple-Beam Interference O
	Fabrication Of Photonic Crystals Via Holographic Patterning Of 
	Novel Route For Polarized Luminance: Cleaving Side Groups From 
	Real-Time Study Of The Formation Of Anisotropic Reflective H-PD
	Switchable Photonic Band Gap Lasing Resonators From Holographic
	Switchable Photonic Lattices With Polymer Dispersions Of Liquid

	      Dendrimers and NLO Applications
	Chromophore Design Strategies And Experimental Characterization
	Dendrimer Isolation Of Chromophores For Photonic Applications
	Dendritic Polymers For Photonic Applications
	Ionic Self-Assembled Thin Films For Second Order NLO Applicatio
	Nanoscale Tailoring Of Dendrimers And Polymers For Photonic And
	Nonlinear NSOM Characterization Of Self-Assembled Nonlinear Opt
	Novel Hybrid Covalent / Ionic Self-Assembly Technique For Impro

	      Poster Session 
	Alternating Copolymer Containging 9,10-Diphenylanthracene And T
	Aqueous Phase Polymerization Of Thieno[3,4-B]Thiophene
	Arylethynyl-Derivatized Porphyrin Chromophores Featuring Potent
	Biocatalytic Synthesis Of A Ruthenium Complex Based Macrodye Fo
	Color-Variable, Fast Response Light-Emitting Electrochemical Ce
	Efficient Light Harvesting Polythiophenes For Nanocrystalline T
	High Tg Photorefractive Material Containing Multifunctional Chr
	Improved Performance From An Organic Electroluminescent Device 
	Ion Transport Behavior Of Polymers And Copolymers Containing Th
	New Poly(P-Phenylenevinylene) Derivative Containing Bulky Spiro
	N-Halo Compunds Nitrogen Centered Radicals, Their Chemistry and
	Non-Lithographic Patterning Of TiO2 By Using Molecular Template
	Novel Pressure/Oxygen Sensing Coatings Based Upon Iridium Compl
	Novel Technique For Measuring The Thermo-Optic Coefficient Of T
	Optical Waveguides From Amorphous Chiral Binapthyl Films
	Patterning Block Copolymer Solutions Using Micromolding
	Selective Bonding Of Fluorescent Molecules On Gold Surfaces
	Synthesis And Characterization Of Novel Ladder Polymer Containi
	Synthesis And Characterization Of Polyurethane-Based Photo-Alig
	Synthesis And Electroluminescent Properties Of New Poly(P-Pheny
	Synthesis And Nonlinear Optical Properties Of Side Chain Liquid
	Synthesis And Properties Of Silole-Containing Poly(1-Alkyne) An
	Synthesis Of Polydibenzofulvene Having Stacked (pi)-Electron Sy
	Toward The Use Of Poly(Thieno[3,4-B]Thiophene) In Optoelectroni
	Two-Photon Photochromism Of A Fulgide-Containing Polymer For Ho


	5th International Biorelated Polymers
	      Biorelated Hydogel Systems
	Bioactive Composite Hydrogels For Clinical Biosensors And Contr
	Bioinspired Inorganic-Polymer Hybrids: Rapid Deswelling Hydroge
	Equilibrium Swelling And Drying Kinetics Of Poloxamer Hydrogel 
	Genetic Engineering Of Silk-Elastinlike Protein Polymers For Dr
	Hydrogels Composed Of Itaconates And Acrylates Having Pyrrolidi
	Interaction Of Fibroblasts With Fibronectin- And RGD-Modified P
	Osmotic And Small-Angle Neutron Scattering Measurements On Poly
	Synthesis And Properties Of Amphiphilic Immunoisolatory Membran
	Synthetic Polymers Containing Bile Acid Derivatives

	      Biorelated Polymer Systems and Applications
	Dynamic Wetting Behavior Of Hydrosilation-Cured PDMS Systems: A
	Formation Of Amylose-Polymer Inclusion Complexes By Means Of En
	Nanodomain Formation In Designer Hybrid Proteins
	Novel Dental Resins From Trialkoxysilanes And Dental Monomers B
	Novel Phase Formation In Polymeric Biomaterials - Impact On Per
	Novel Tricontinuous Membranes For Immunoisolation
	Structural Study Of Microbial Poly((epsilon)-Lysine) In The Dif
	Studies On Instantaneous Release Of Drug Compounds For Microflu
	Sulfonated Styrene-Based Block Copolymers As A New Class Of Bio
	Wetting Behavior Of A Siloxane - Fluorinated Styrene Block Copo

	      Tissue Engineering and Biodegradable Polymers
	Biodegradable And Biocompatible PVP-Based Materials:Synthesis A
	Bioengineered Polymeric Substrata To Probe Cell Behavior During
	Bioerodible Polymers And Responsive Hydrogels For Tissue Engine
	Coupling GPC And Modeling To Investigate Kinetic Chain Lengths 
	Design Of Lactide-Based Copolymers For Biomaterials
	In Vitro Degradation Characterisitics Of A New Class Of Biodegr
	Ionomer Network Derived From Polycaprolactone And Itaconic Anhy
	Nonwoven Nanofiber Membranes Of Poly(Lactide) And Poly(Glycolid
	Polymeric Vehicles For Potential Nerve Regeneration Therapies
	Surface Science, Wetting Behavior, And Water Contamination Effe

	      Polymers in Drug Delivery Applications
	Biocompatible Surface Functionalized Shell Crosslinked Nanopart
	Cationic Polysaccharides As Vectors For Gene Delivery
	Drug-Eluting Polymer Coatings For Cardiac Stents
	Formation Of PLGA Nanosphere By Temperature-Induced Phase Trans
	Further Evidence In Support Of Spontaneous In Vivo Surface-Modi
	Intracellular Uptake And Trafficking Of Polymeric Surfactants: 
	Polycations For Gene Delivery: Problems And Solutions
	Polymer Conjugates For Gene Delivery
	Polymer-Lipid Micelles As Non-Targeted And Targeted Pharmaceuti

	      Macromolecular Bioconjugates and Natural Biopolymers
	Controlled Radical Polymerization Of N-Isopropylacrylamide And 
	Human Hair Keratins: Structural Biomolecules For Use In Biomate
	Immobilization Of Small Synthetic Thrombin Inhibitors At The Su
	The Influence Of Synthetic Heparin And Heparin Mimetics Or Anal
	Molecular Bridges Between Biochemistry And Polymer Chemistry
	Novel DNA-Polysaccharide Triple Helix And Its Application To A 
	Polymeric Precursors For Preclinical Development Of Therapeutic
	Reversible, Dithiobenzyl Urethane-Linked Polymer-Protein Conjug
	Self-Assembly Of A Polymer-Protein Giant Amphiphile
	Ultrathin Film Strategies For Dna Assemblies And Adsorption: Su

	      PEGylated Biomaterials and Applications
	Acid-Triggered Depegylation Of Sterically Stabilized Fusogenic 
	Design And Synthesis Of Amphiphilic Poly(Ethylene Glycol) Deriv
	Grafting Of High-Density Poly (Ethylene Glycol) Brush Through P
	Natural Synthetic Hybrid Block Copolymers And Their Cell Intera
	New PEG-Based Polymers As Conjugating Agents Of Bioactive Molec
	Phospholipase D Mediated Synthesis Of PEG-Lipids For Liposomal 
	Poly(Ethylene Glycol) Block Copolymers Containing Protein Foldi
	Radiation Sensitive PEG-Liposomes For Drug Delivery
	Self-Organization Of Block Copolymers Of Poly(L-Lactide) And Po
	Star-Shaped Poly(Ethylene Glycol Monomethacrylate) And Polyglyc

	      Poster Session
	Amino Acid-Functionalized Polyolefins By ADMET
	Arabinogalactan Based Sponges For Tissue Engineering
	Blends Of Poly((epsilon)-Caprolactone) With Both Poly(Vinylphen
	Chemical Modification Of Curdlan: Characteristic Complexation W
	Controlled Dewetting Of Polystyrene: A New Procedure For Struct
	Controlled Synthesis Of Polyvalent Chitosan-Peptide Conjugates
	Convergent Synthesis Of Biodendritic-Linear Macromolecules From
	Determination Of Human Serum Complement Activation By Commercia
	Effect Of Polymer Matrices On Methacrylate Conversion And Mecha
	Electrospinning Bombyx Mori Silk With Poly(Ethylene Oxide)
	EPR Analysis Of Polymerization Kinetics Of CortossŽ
	Evaluation Of The Interactions Of A Silane Agent With Dental Mo
	Explosion Treatments Of Corn Stalk Fibers And Their Characteriz
	Macrophage Response To Perfluorocarbon Emulsions Mediated By Po
	Multifunctional Peptides As Interfacial Biomaterials
	Mutational Analysis Verifies That "Kneed" Sequence Of Fibronect
	Novel Ceramide Analogs Are New Anti-Cancer Drugs
	Novel Polymers And Hydrogels Based On N-Alkyl Acrylamides And P
	Novel Synthetic Route To A Polymerizable Phosphoethanolamine
	Novel Type Amphiphilic Biodegradable Copolymers Comprising Poly
	Oligonucleotide Detection With Amplifying Fluorescent Polymer P
	Patternable, Cell-Resistant Surfaces Prepared With H-Bonded Pol
	Pegylated Poly(Cyclooctene) And Polyethylene
	Peptide-Modified Electroactive Polymers For Tissue Engineering 
	Photocrosslinkable Triblock Copolymers Of Ethylene Glycol And G
	Pluronic® F127 Gels As Materials For Mammalian Cell Encapsulati
	Poly(N,N,N-Trimethylammoniumalkyl Acrylamide Chloride)-Based Hy
	Polymerizable High Efficient UV Absorbers: Synthesis Of Styreni
	Preparation Of Dendronized Polymers With Poly(Caprolactone) Bac
	Protease-Catalyzed Synthesis Of Glyco-Conjugate Polymer
	Rapid Photoinitiated Destabilization Of Sterically Stabilized L
	Rapid Synthesis Of Highly Branched Polypeptides
	Stability Of A Hydrophilic Polymer Matrix In A Wet Environment
	Surface Morphology Of High Density Poly(Ethylene Glycol) Brushe
	Synthesis And Characterization Of Estrone Imprinted Silica Powd
	Synthesis And Romp Of Norbornene Derivatives For The Preparatio
	Synthesis And Wetting Behavior Of Polyurethane Block Copolymers
	Synthesis Of Copolymers For Biological Use Via Living Radical P
	Synthesis Of Novel Biodegradable Copolymers Using Olefin Metath
	Tailoring Organophiphilic Properties Of Layered Silicates By Am
	Towards The Synthesis Of Tailored Dendrimers For Specific Appli
	Using Dendrimers For The Engineering Of Synthetic Vaccines


	Nonlinear Dynamics in Polymeric Systems
	      Nonlinear Dynamics Session I
	Hydrogel/Enzyme Drug Delivery Oscillator
	A Model For Self-Oscillating Miniaturized Gels
	Nonlinear Dynamics And Polymer Systems: An Overview
	Perturbation Of The Oscillatory Belousov-Zhabotinsky Reaction W
	Synchronization Of Self-Oscillation For Polymer Chains And The 
	Temporal Organization Of Nanocrystal Self-Assembly Directed By 
	The Use of a Nonlinear Kinetic System to Produce Mechanical Wor

	      Nonlinear Dynamics Session II
	"Cold" Igniton Of Combustion-Like Waves Of Cryo-Polymerization 
	Convective Instabilities In Frontal Polymerization
	Evolution Of Isothermal Polymerization Fronts Via Laser Line De
	Frontal Polymerization: A Novel Technique To Synthesize Hydroge
	Recent Developments In Frontal Polymerization
	Spherically-Propagating Frontal Polymerization
	Spontaneous Generation Of Hot And Reacted Region To Form Propag
	Weakly Nonlinear Stability Analysis Of Self-Propagating Polymer

	      Nonlinear Dynamics Session III
	Cascade Nucleation In Polymer Solutions
	New Understanding And Remaining Questions Regarding The Dynamic
	Nucleation In Popcorn Polymerization Of Polyvinylpyrrolidone In
	Pattern Formation In A Complex Reaction System By Chemo-Mechani
	Phase Separation Of Polymer Mixtures Driven By Temporally Perio
	Preliminary Models Of Oscillation In The Fracture Of Rubber
	Structure Formation In Micro-Confined Polymeric Emulsions

	      Nonlinear Dynamics Session IV
	Convection In Polymeric And Polymerizable Fluids
	Crystallization Of Dyes In Dewetted Polymer Films
	Dissipative Structure-Assisted Self-Assembly Of Metal Nanoparti
	Effective Interfacial Tension In Miscible Polymers Systems: A P
	Nonlinear Dynamics For A New Micro-Fabrication Technology Of Po
	Pattern Formation By Rim Instability In Dewetting Polymer Thin 
	Viscous Fingering Of Silica Suspensions Dispersed In Polymer Fl

	      Nonlinear Dynamics Session V
	Control Of Diblock Copolymer Morphology In Thin Film
	Dynamics Of Interface Instabilities In Lamellar Phases
	Hysteresis In Domain Size Of Immiscible Polymer Blend Under She
	Laser-Induced Nanometer Morphological Dynamis Of PMMA Film Stud
	Observation Of Growth Pulsations In Polymer Dendritic Crystalli
	Structure Development From Simultaneous Phase Separation And Cr

	      Poster Session 
	Application Of Simultaneous Non-Interfering Frontal Polymerizat
	Consolidation Of Manufactured Objects Of Historical-Artistic In
	Controlled Initiation Of Polymerization Reactions Using Microen
	Phase Separation Of Polymer Mixtures Induced By Spatially Perio
	Synthesis Of A Polyurethane By Frontal Polymerization


	Green Polymer Chemistry
	      Session I
	Comparison Of Kinetics For Solution Polymerization Of Pmma In G
	Plasticization And Melting Behavior Of PVDF And PVDF Copolymers
	Polymerization of Vinylidene Fluoride In Dense Carbon Dioxide
	Positive-Tone Resist For Supercritical CO2 Processing
	Pulsed Laser Polymerization Of Methyl Methacrylate In Ionic Liq
	Styrene-Methacrylate Copolymerizations In The Presence Of Super
	Supercritical And Liquid CO2: Polymer Swelling And Effects On M
	Synthesis, Characterization And Unusual Surface Activity Of A S
	Synthetic And Mechanistic Studies On Biocatalytic Reactions Gen

	      Session II
	Candida Antarctica Lipase B Catalyzed Polymerization Of Lactone
	Catalytic Degradation Of Polystyrene Into Styrene With Solid Ba
	Crystallization Of Poly(Lactic Acid) Stereocomplexes
	Enzyme-Catalyzed Condensation Polymerizations Of Linear Aliphat
	Halogen-Free FR-4 Printed Circuit Board
	Interactions Of Model Water Soluble Polymers With Montmorilloni
	Intrinsically Conducting Polymers And Green Chemistry
	Quartz Crystal Microbalance (QCM)-Based Ion Sensors For Polluti
	Raman And Light Scattering Analysis Of Poly(Lactic Acid) Flexib

	      Session III
	Converting Waste PET Into High Value-Added Radiation Curable Ol
	Green' Multifunctional Cross-Linking Monomers For Vinyl Thermal
	Poly(Arylene Ether) By Pd-Catalyzed Polycondensation Of Bisphen
	Polymerization Of Dicyanoalkenes And -Arenes By Unprotected Sug
	Reactions Of Amines With Epoxidized Soybean Oil
	Second-Generation Hydroxyphenylsulfonium Salts: A New Class Of 
	Surface Modification Of Poly(P-Xylylene) Films
	Synthesis And Characterization Of Responsive Macromolecules
	Tailoring Polymer Surface Structures And Properties Via Adsorpt

	      Poster Session 
	Accurate And Easy Evaluation Of Aerobic Microbial-Degradability
	Aqueous Cationic Polymerization Of P-Methoxystyrene Using Pheny
	Basal Spacing Expansion Of Iodonium Intercalated Montomorilloni
	Blends Of ABS And Montmorillonite For Recyclable Computer Housi
	Electrochemical Synthesis And Characterization Of Conducting Po
	Functionalized Polyphenolics For Photonic Applications: Synthes
	Investigations On A Zinc Glutarate Catalytic System In The Copo
	Parylene Composite Coatings Prepared In Supercritical Carbon Di
	Preparation Of Conductive Polymer Foams And Their Application A
	Real-Time FTIR Analysis Of Stannous Octoate-Catalyzed D,L-Lacti
	Removable Adhesives Based Upon Reversible Diels-Alder Adducts
	A Solvent-Free Process For Preparing Conductive Elastomeric Foa
	Study Of The Single-Crystal X-Ray Structure Of An Asymmetric Ma
	Sugar Meditated Polymerization And Cyclotetramerization Of Dicy
	Supercritical CO2 Post-Plasticization Morphologies Of PVDF And 
	Synthesis And Characterization Of Polycarotenoids Consisting Of
	Synthesis Of A Photoactive Azopolymer Complexed With Genomic Dn
	Synthesis Of Polyaniline On Multi-Walled Carbon Nanotubes


	General Papers
	      Polymer Synthesis A
	Ab Initio Cationic Polymerization Of Vinyl Ethers
	Anionic Systhesis Of Amine-Functionalized Polybutadienes And Th
	Copolymerization Of Functionalized Norbornenes And The Comparis
	Determination Of Rate Constants In The Carbocationic Polymeriza
	Determination Of Reactor Equations For Bulk Copolymerization Of
	Living Cationic Polymerizations Utilizing An Automated Synthesi
	Novel Approach Towards The Synthesis Of Polyynes
	Polysiloxane Oligomers And Networks Containing Pendent Carboxyl
	Ring Opening Of 2-Ethyl-2-Hydroxymethyl Oxetane Under Basic Con
	Supra Molecular Associative Polymerization: A Novel Strategy Fo
	Synthesis And Characterization Of Poly(Pyridinium Salt)s With O
	The Synthesis And Chemistry Of N-Vinyl-3-Ethylidene-2-Pyrrolido

	      Polymer Synthesis B
	Development Of A Functional Dendritic Monomer And Application T
	Porous Interpenetrating Polymer Networks And Organic - Inorgani
	Preparation Of Cyclohexa-2,5-Diene Carboxylates As Potential St
	Synthesis & Biological, Physical, and Adhesive Properties Of Ep
	Synthesis And Characterization Of Low Melting, Oligomeric Phtha
	Synthesis And Characterization Of Poly(Pyridinium Salt)s With O
	Synthesis And Characterization Of Sulfonated Poly(Arylene Sulfi
	Synthesis And Properties Of Calix[4]Arene-Containing Poly(Pheny
	Synthesis Of Hyperbranched Polysaccharide By Thermally Induced 
	Synthesis Of Novel Activated Ester Surfmers For Use In Preparat
	Synthesis, Characterization And Properties Of Polycarbonate Con
	A Versatile Reagent For Thermosetting Of Cis-Butadiene Rubber: 

	      Polymer Characterization Session A
	Analogous Sorption Phenomena In Plasma And Conventionally Polym
	Application of UV Copper Vapour Laser Technology To PET Substra
	Designing the Molecular Composition of the Melt Processable Acr
	Effect of Ultrasonic Energy on Particle Size Distribution of Em
	Infrared And Raman Spectra Of Polymers Œ Progress In Computer-A
	Phase Separation in Lipid-Polymer Conjugates: Synthesis and Dom
	Proton-Conducting Polymers Derived From Poly(P-Phenylene)s
	PVC Nanocomposites Via Emulsion and Suspension Polymerization
	Quantitative Spectrophotometric Methods For Waterfastness Measu
	Solution Properties of 1,3-Cyclohexadiene Polymers
	Surface Modification of Thiol-Ene UV Curable Formulations
	Two-Stage Electroactuation Of Partially Neutralized Hydrogels

	      Polymer Characterization Session B
	Counterion Effects On The Crystallization Kinetics Of PVDF In N
	Crystallization Kinetics Of Bisphenol A Polycarbonate In Polyca
	Determination Of Crystallinity Of Polyethylene-Alpha-Olefin Cop
	Effects Of Melt Flow On Mechanical Properties Of Short Fiber Re
	Ethylene Carbonate And Caprolactone Copolymers: One- And Two-Di
	Melting And Crystallization Behavior Of Metallo-Supramolecular 
	Miscibility Enhancement Of Polystyrene/Poly(Ethylene Oxide) Ble
	Morphology-Rheology Correlations For Polystyrene/Layered-Silica
	Poly(2,5-Benzophenone) Coil-Rod-Coil Block Copolymers And Their
	Rheology And Morphology Of Molecular Composites From Sulfonated
	Solid-State 13C-NMR Investigation of Isolated Di- and Triblock 
	Study Of The Living Cationic Copolymerization Of Styrene And p/

	      Polymer Synthesis Poster Session
	Ambient Temperature Anionic Polymerization Of Methylmethacrylat
	Anionic Living Polymerization of n-Hexylisocyanate from Sodium 
	Aromatization Of Poly(1,3-Cyclohexadiene-Co-Styrene): A Novel R
	Atomic Force Microscopy Studies On Nanostructures Of PE-B-EPR P
	Chemoselective Anionic Ring-Opening Polymerization Of Cyclotetr
	Enzyme-Catalyzed Lactone Polymerizations: End-Group Functionali
	Esterase Mimics Of Poly(Propylene Imine) Dendrimers
	Fluorinated Poly(Aryl Ether Ketone) And Poly(Aryl Ether)
	Fluorinated Polyester Prepared From Substituted Hydroquinone An
	From Small Organic Entities To Metallo-Supramolecular Polymers
	Functionalization Of Syndiotactic Polystyrene(s-PS) By Borane C
	Functionalized Narrow Molecular Weight Distribution Hyperbranch
	Homogeneous Synthesis And Characterization Of Sulfonated Poly(A
	Investigation Of The Oxidative Coupling Polymerization Of 3-Alk
	A New Photoluminescent Conjugated Poly(1-Dodecyl-3,4-Ethylenedi
	A New Soluble Conducting Polymer
	A New Synthesis Method Of Liquid Crystalline Polyester Oligomer
	Norbornene Polymerization Catalyzed By Bis(4-Tert.-Butylaminope
	Novel Method For Polystyrene Reaction At Low Temperature (7)
	Novel Photoluminescent Materials Based On 3,4-Ethylenedioxythio
	Novel Processible Poly(Methylsilsesquioxane) Copolymers For Low
	Novel Side Chain Liquid Crystalline Polymers Having Thermally R
	Novel Soluble Polyacetylenes Bearing A Triphenylamine Moiety As
	Platinum- And Rhodium-Catalyzed Reactions Of 1,2-Bis(Dimethylsi
	Poly(1-Phenyl-1-Alkynes) Bearing (alpha)-Naphthoxy Moieties: Sy
	Polymerization And Copolymerization Of 2,5-Dichloro-3-(2-Thioph
	Polymerization Of 4-Cyanophenylacetylene Using Rhodium Catalysi
	Preparation Of Hyperbranched Polycarbosilanes From New ABn Mono
	Preparation Of Monodispersed Poly(Styrene-Methyl Methacrylate-A
	Preparation Of Poly(Propylene Oxide) With Double Metal Cyanide 
	Synthesis And Biodegradabilityof Poly(Ehtylen-co-Vinyl Alcohol 
	Synthesis And Chacterization Of Novel Thermotropic Poly(Aryl Et
	Synthesis And Characterization Of A Monomer For Liquid Crystall
	Synthesis And Characterization Of A Novel Polyarylester Ketone
	Synthesis And Characterization Of Adamantane-Containing Cardo P
	Synthesis And Characterization Of Aromatic Macrocyclic Oligomer
	Synthesis And Characterization Of Diglycidyl Ether Epoxy Resin 
	Synthesis And Characterization Of Epoxy Resin-Dithiocarbamate C
	Synthesis And Characterization Of Ionic Thermotropic Liquid-Cry
	Synthesis And Characterization Of Macrocyclic Poly[4-(N,N-Dimet
	Synthesis And Characterization Of New Highly Organosoluble Poly
	Synthesis And Characterization Of Novel Aromatic Cyclic Oligoim
	Synthesis And Characterization Of Novel Rigid Macrocyclic Oligo
	The Synthesis And Characterization Of Oligomers Containing Thio
	Synthesis And Characterization Of Polyaryleneetherketone Phosph
	Synthesis And Characterization Of Polystyrene/MMT Nanocomposite
	Synthesis And Characterization Of Rigid Cyclic Oligomer Contain
	Synthesis And Characterization Of Silsesquioxanes Formed By The
	The Synthesis And Characterization Of Superbranched PAEKS
	Synthesis And Characterization Of The Fluorinated Polyurethane
	Synthesis And Characterization Of Trialkoxysilyl-Functional Acr
	Synthesis And Characterization Of Well-Defined Monodisperse Flu
	Synthesis And Copolymerization Of Ring-Substituted Ethyl 2-Cyan
	Synthesis and Electrochemical Property of 4-Amino--3',5' --Diph
	Synthesis And Investigation Of Polymer Electrolytes Derived Fro
	Synthesis And Polymerization Of A Novel Crown Ether: Bis(5-Carb
	Synthesis And Properties Of Block Copolymers And Random Copolym
	Synthesis And Properties Of BMI Modified Novolak Resin/Silica N
	Synthesis And Properties Of Cholesterol-Containing Poly(Phenyla
	Synthesis And Properties Of Polyaryleneetherketone (PEK)-Co-Pol
	The Synthesis And Thermal Curing Of Aryl-Ethynyl Terminated CoP
	The Synthesis Of A Novel Liner PEBEKK Oligomer Ended With Hydro
	The Synthesis Of A Novel PEBEKK Oligomer Ended With Hydroxy
	Synthesis Of ALQ3-Containing Polymers Using Ring-Opening Metath
	Synthesis Of Alternating Copolyesters Of Oxetanes With Cyclic C
	Synthesis Of Amine-Capped Aniline Pentamer
	Synthesis Of Biphenyl Methacrylate (BPMA) Monomers
	Synthesis Of Chloromethylphenyltriethoxysilane Organo-Silica Na
	Synthesis Of Copolyamides Containing Octadecanedioic Acid
	Synthesis Of Dianionic 1,10-Phenanthroline Ligands And Polymer-
	Synthesis Of End-Functionalised Oligo(Vinyl Ether)s Via Alkylat
	Synthesis Of Fluoroalkylsiloxane Copolymers By PT-Catalyzed Hyd
	Synthesis Of Functionalizable Polymers Via ROMP
	Synthesis Of Functionalized Styrene-Butadiene Copolymers With W
	Synthesis Of Hydroxy Terminated Poly(Vinyl Acetate) By Chain Tr
	Synthesis Of Hyperbranched Polyether: Anionic Ring-Opening Poly
	Synthesis Of Novel Mixed-Substituent Poly(N-Propylphosphazenes)
	Synthesis Of Polyisobutylenes With Ionizable Endgroups
	Synthesis Of Polymers And Block Copolymers Containing Bioactive
	Synthesis Of Thermoplastic Elastomer Based On Polystyrene Polyd
	Synthesis Of Threo-Disyndiotactic Poly(Alkyl Sorbate)s By Alter
	Template Synthesis And Self-Assembly Of Nano Polymer Rods
	Three Dimensional Arrangement Of Sugar Residues Along Helical P

	      Polymer Characterization Poster Session
	(chi) Parameter For Compressible P(S-b-I) Diblock Copolymer Mel
	Aging Of 6F-PEEK Studied By Alternating Differential Scanning C
	Ambient-Temperature Thermotropic Liquid-Crystalline Viologens
	Applications Of Raman Chemical Imaging To Polymeric Systems
	Array Of Nanoparticles In Pan Nanofiber
	Bismuth Titanate Nanoparticle Dispersed Polyacrylate Smart Mate
	Blue Emmision From Poly(11-{[(4™-Heptyloxy-4-Biphenyl)Carbonyl]
	Capillary Electrophoresis Of Ionenes In Water-Methanol Media
	Carboxylated Polythiophenes For Biosensor Applications
	Chain Conformation And Dynamics Of Polypropylene/Acrylic Acid C
	Characterization of Polyelectrolyte Multilayers on Colloidal Si
	Characterization Of Sulfated ZRO2/SiO2 Superacid Nano-Catalyst 
	Chemical Oxidation And Electrochemical Oxidation On Acetylamino
	Cocrystallization Behavior Of Poly(m-Methylene 2,6-Naphthalate-
	Complexation Of Silver Ion With Carbonyl Oxygen In Poly(n-Butyl
	Conductivity Measurement Of A Polymer Thin-Film By Surface Plas
	Correlation Between Polymer Structures And Gas Transport Proper
	Crosslinkable Fluorine-Containing Poly(Aryl Ether)
	A Density Functional Study On The Insertion Mechanism For Ethyl
	Design Of PMMA Scaffolds To Probe Local Environmental Effects I
	DLS Studies of Coil-Globule Transition of PMMA:Recent Evidence 
	DSC And WAXD Study Of Two Oligo(Ether Biphenyl Ether Ketone)S
	Dye-Labeled Soluble Polymer-Supported Catalysts
	Dynamic Mechanical Analysis Of Poly(Acrylic Acid) Crosslinked W
	Effect Of P-Functional Groups On The Activity Of Aniline Deriva
	Effects Of Molecular Models On The Chain Conformation Of An Ele
	Effects Of SBS On PP/NY Blends (Part II - Study Of Rheological 
	Effects Of Temperature And Heat Transfer Fluids On The Degradat
	Electrochemical DIP-PEN Nanolithography Of Aniline And Pyrrole
	Electrostrictive Response Of Dielectric Anisotropic Networks Ob
	Enhanced Thermal Stability Of Poly(Dimethylsiloxane) By One Per
	Fabrication And Characterization Of Nano-Walled Micro-Tubes
	Facile Procedure Of The Formation Of Covalent-Attached Microsph
	Free Radical Cage Formation In Photoinitiator Labeled Poly(Meth
	Gamma To Alpha Crystal Transition In Nylon-6/Clay Nanocomposite
	Gas Permeation Characteristics Of Four Fluorinated Polymers
	Gas Separation By Thin Film Diels-Alder Polyphenylenes
	Generation of 2,4,6-Tri(Bromo x anilino)-1,3,5-Triazines as Eff
	Hybrid Organic-Inorganic Co(II) Metal-Macromolecule Complex Pro
	Hyperbranched Polyphenylenes Containing Biphenyl Moieties: Synt
	Influence Of The Anion Of The Supporting Electrolyte On The For
	Integrally Skinned Membrane Preparation By Medium Energy Ion Be
	Intrinsic UV Reflection And Fluorescence Studies For Water Sorp
	Lattice Monte Carlo Simulations For The Structure Of Precursors
	Macromolecular Architecture Via Coupling: Synthesis Of A Manacl
	Main-Chain Viologen Polymers With Triflimide Counterion Exhibit
	MALDI MS Characterization Of Covalent Cationized Polyethylene
	Measurement Of Diffusion Coefficients For Water Transport Throu
	Measuring The Modulus Of Polymer Films By Strain-Induced Buckli
	Mechanisms Of Thermal Oxidation Of Poly(Bisphenol A Carbonate)
	Microcellular Foaming Of Amorphous High-Tg Polymer Using Carbon
	Model Telechelic Associative Polymers: Effect Of Molecular Weig
	Nano-Encapsulation Of Photochromic Compounds Using Diblock Copo
	Nanostructured Organic/Inorganic Materials Based On Sol-Gel Pro
	A New Class Of The Solid Polymer Electrolyte: Synthesis And Ion
	NMR As A Probe Of pH Dependant Clustering In Hydrophobically Mo
	Novel Fluorescence Techniques For Characterizing The Glass Tran
	Novel High Performance Polymers Derived From Aromatic And Aliph
	Nylon Degradation Studies: Humidity And Aging
	Partially Imidized Polyamic Acid Salt Polymers And Polyimide Me
	Partitioning Of Polymers Into Slits At Critical Adsorption Poin
	PET-Based Polymers Containing Hydroquinone Ether Linkages: Ther
	Photostabilizing Effects Of Wood Treated With Acid Anhydrides
	Poly(D, L-L-Lactide) Based Ternary Blends
	Poly(Ethylene Glycol) Immobilized On SiO2: A Study On Surface P
	Polyesteramides As Barrier Plastics
	Polymer-Layered Silicate Nanocomposites By Suspension And Emuls
	Poly-P-(Alkyl Benzoates) And Poly-P-(Fluoro-Alkyl Benzoates): S
	Polystyrene Nanocomposite Using A Masterbatch Prepared By Polym
	Preparation And Characterization Of Nanofiltration Membranes Fa
	Preparation And Characterization Of Novel Polyimide Nanocomposi
	Preparation Of Cotton/Clay Nanocomposites
	Preparation Of Polymer-Clay Nanocomposites, And Their Studies B
	Preparation Of Porous PDMS Membranes By Polymer Blend Phase Sep
	Properties Of Foaming Water-Swellable EPDM Rubber
	Properties Of PET Containing Epoxy-Functionalized Polyhedral Ol
	Relationship Between Deformation And Dynamic Viscoelasticity In
	Rheological Analysis Of Melt Intercalated Polymer/Organoclay Na
	Rheological Evidence And Thermal Property Of Controllable Cross
	Room Temperature Crosslinkable Polyisobutylenes
	Self-Assembled Heterocycle-Based Films. Layer-By-Layer Fabricat
	Self-Doped Triblock Copolymer Electrolytes For Rechargeable Lit
	Sequence Distribution And Crystallization Characteristics Of Po
	Silicone Magnetic Dispersions Using Carboxylic Acid-Functionali
	Small Angle X-Ray Scattering Study Of PET/Vectra Blends
	Smart Hyperbranched Polymers For The Purification Of Biomolecul
	Spectroscopic Investigation Of The Microenvironment Within Biod
	Spectroscopic Studies Of Stretched And Compressed Syndiotactic 
	Study Of Clay Mineral "Support-Activator" In Metallocene Cataly
	Study Of Double Melting Behavior Of PEEK By ADSC
	Study Of Segmental Encounters Of A Hydrophobically Modified Wat
	Study Of Surface Order In Polyfluorene Films From NEXAFS Experi
	A Study Of Thermal Degradation Behavior Of Polyamide 6/Clay Nan
	Study On Calcium Carbonate Reinforced Peek
	Study On Crystalline Behavior Of Doped Parent Aniline Tertramer
	Study On Crystallization Of Controllable Crosslinking Poly (Ary
	Study On pH Sensitive Polyurethane Membranes
	Surface Modification Of Polyvinyl Alcohol For Improved Biocompa
	Syndiotactic Polystyrene-Layered Silicate Nanocomposites By In-
	Thermal Behavior Of Fluorinated Poly(Aryl Ether Dketone)s
	Thermal Characterization of High Molecular Weight Leucoemeraldi
	Thermal Degradation Of Polyhenylacetylene And Polypentadeuterop
	Thermal Oxidation Products Of Nylon 6 Determined By MALDI-TOF M
	Thermally Annealed Solid State Polymerization Of 2,3-Dicyano-5,
	Thermally Controlled Aggregation Of Poly(Phenylenethynylene)-Po
	Treatment Of PEEK Under Supercritical Ethanol
	UV-Radiation Curable Polyisobutylene Polymers
	Vibrational Absorption And Circular Dichroism Of Chiral Rigid C
	XPS Study Of Fluorine-Containing Poly(Aryl Ethers)






